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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce a time for 
removing a rough coating. 

SOLUTION: A rough coating 51 is used for forming an 
NiFe film in plating. The rough coating 51 includes a Cr 
film 51b and an NiFe film 51a on the Cr film 51b. The Cr 
film 51b and the NiFe film 51a can be removed by a Cr 
etching solution. In this case, the removing time can be 
reduced, because the time of wet etching for removing 
the Cr film 51b as a rough coating is shorter than that 
of ion milling. When the film thickness of the NiFe film 
51a is made discontinuously thin, the NiFe film 51a and 
the Cr film 51b can be removed concurrently in the wet 
etching. 
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(57) [K«|] 

Tttl»C*o"C C r^5 1 b igC rj^5 1 b_bK0 
SW*N i Fe«5 1 a*** % C r JB5 1 bfeJr^N 
i F e^5 1 attC rfflx ^ ^>4^Kr**3*rej«i-r 
g>o#«Tift^(DC r!5 1 bCD^x? H^> 

*fc % N i F e8!5 1 a©iW*ai<^aa*ir*C<!: 
JCcfc-^r, C r!5 1 ixfcEJBSCC^x* Fx^>^ic 




SlaNiFeSt 
5TbC riB 
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.[*mit*©16IB] 

[ft&mi ] n i f emoxhizmTi&m-e&'o-c. 

C rliiC r HfcMtiN i F el^*, miZ 
C r J&te iO'N i F e BitC r /fix y *^>? : ®XW&& 

\mm% 2] mriec r m*- •> ? > ^^--fe 
y at >^e>*$£f c £ fcfSfSfci-rssSjjsB 1 lets© 

CI»3|aB3 ] gufSN i F elgBC r BLhr^aUfrC* 

0, CrJWD— aWBffiT4C£*«a&-r5»#JH 10 

1. X«2IBtg©«)o*fflT«!5M. 

[1*3914 ] huIBN i F e ROfiWiB 1 0 A- 3 
0A-C*SC£*!|#8i£TSiS^l . XB2ieSS©«!> 

[ Anomvocim ] 

[0 00 1] 

[0 00 2] 20 

im&>mn s£*«t»). 3?js©m&jg£N i f eia-c 

^■rs^i orafr-aSfeWafcti-ci,**. NiFe 
-?#Jg«IU— ©ttff-?&S Ct&Ut L < . TJMIttLfc 

moib^zmtmcwgoyu \ f em&mmxm^zc 

aSfi&K^Sfi&SfcibiC. t i -£>C r^TifiiLN i 
Fe^MlfcCr-NiFeiDZiB^. Ti-Ni 30 

[0003] ssmt 1 * * *«b«:*h,»-c. smit^mm 

{b**S#3*i*»Sl^* Kilt. *fta<fJl'effiKB 

[ 0 0 0 4 ] a 1 1 t£*f*3 W ;U*rSJgJ15lj££?a5Kcfc o 

S. II UCteOT. SBSv^? KB. #-352 £ 40 

^7^^-l/-^2 1 #-U-;U2 1 

©ffia5tC2o©nr^WL?cem3T4*<ix. 
=U;USB3B»g3 1±{C<? *3-? (H^LTl^ 
L>) *Jj:C s W«3^;l/3 2£«x, X7-{ #-g)52©!K 

[0 00 5] a 2 tt9MUBJi&& 

JffiC «fc 5 JBfi£XII©fi£3fc#l£iBB;3-r £ fca&CDST*5. 

ai 2ic*s^x. m&3 i _Bcpi;t«. y>y so 
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(aorCri50biN i Fef50 a*6ft:5C r 
-N i F e©-®M©J6o#fflT«6M5 O^SSL 
f'^J 1) . iflfcU-^ hZ&lt. 
-Al/-^ Uf-^J 2, 3) . NiFe 

5). 7 U-AU^ hg|J©»o#fflTt6K5 Ofc-ftf 

[0 00 6] £/c. it^MSSM^ ^ KB. S«±(CTSP 

itf-LSBSSttJSB. N i F e©J&o*]gK:j;o-CJKfiS-r 

[ 0 0 0 7 ] m 1 3 BMKS©fiB3t^ * K©8BttJB©Jg 
^©©^^SB^T*^©^**,, @13icfe 

<.>r, m&3 iticmmmtLXAi, o, jg5 3£jg 

IjfcU -€-©_h{CC rI50biN i Fel50a*64 
5C r - N i F e©^«ilO«)r>*fflT*«5 0*»fi8 

o in. i/y^ K><f->tc«fcsa*. 

J 1 2) . C©7 1/-AU^ h 5 2 4ffl^rN i F e 
• 3 8*fto*OT«Ht»«R«TS Uf-^J 1 
3) . 

[0008] 7 u-Auy* \- zmzLtcm (*7-vzf 

J 14). 7 1/-Ab-^ h§|J©Tta^5 O^r-l'^-^S 

y>^r^*-rs (xf^j is). co«. Ttt&K 

5 OZm&L tcGmisXUSb^tN iFe!3 8±«C7 
^-JH--Xyf^^U^ h 5 7>k1imL (Zt-v? 
J 16). 7 ■< -)Hr*y*>?&f 5o 7y-;UKx 
•^?>^B. ifNiFeffli7f>^Il>tSt)o 
#NiFel3 8fc<fcTOiFel5 0a4liSL, & 
(CC rSi^>y*4ffll>tC r!50 bUfcttZ 
(Xf';7*J 17) . 7^-;l>Fl»f>^»7^ 7 

T^J 1 8 ) . 
[0 00 9] 

[B^S«l±5it5SS] N i F e^©ff5fig(Ci5e 
ffl-r^*©*o#«Ttt6)®«. CrfiNiFeg© 
2iR'TiI4NiFei02iE NiFeigJlJg 
mim^Xis«) . 7 u-Alxi?x f-SB©TJffiK£l£*T 

c©^^->5 y >^KJ:STtteM©^r«. 

«ts»iai*j« < a o . T«u88^*©»**i»ga < «ua 

[0 0 10]p«x;B. -r*>5 y>^ccj:5T»BB^* 



3 

^K^Sf^^-i)^* 1 * "3 . C (Dtclbic 3 0 6 6 0 
>^l/-Mi. 0. 1 /urn/I O^-ligifiji-C^-Sfc 

[ooi i : -c*>s y>^ja©«*«co:. es 

l> >«K©&.£t*W#itf£-C*5. -r*>5'J>i'KJ:5 
<tfcffiT-5C£#sB5i-r£>-5>„ -Y^->5>;>yr 

&£0/cJ&3-#tf>-3i*N i F eJg©ffl!l®K:f?tt#-f 
-e©/caf>. x^^->^^+^j:ii^K;«. 

««r^f 5 /tJ6«iSB#ra^S < ft S . 
[0012] C©Tiffi^©^(CST-SB#HASS^ra<i: 
&££. ®1*@©^J&{C^£l$|S!#fi< 5BM-^ 20 

[oo i 3 ] -ecr, *#iw«friBbfcse*©ffija** 
nrr*c£4s&<j£-r-5. 

[0014] 

®&m*mf8,-rztc#><Diib^zmTmm-c&-?x. cr 
mtmc rm±(,cmmt6N i f en^». c r«4B 

iO'N i F elgfiC r fflx * ^>^&K.££|&*£pItg 
t-TZ. A-5#jrFflMS©C rK©9x» Yx.v^{f 30 

[0015] KK^ZHzV ^AT>*>*dtyC rfflx 

£/hS<,>fc#>, ^tNiFeKSiU'i-;f>i' 

[0016] »o#fflT«&S©N i F el«, C 

rfithtCfeCirSttK^aiBsK^O. TOT©CrM© 40 

ftiSN i F el^iC r BI©PWCca?H U SBii^f 
>mcimi. *fcT»KP*9©N i Felg©^ 
SjJ&JlE* 1 0A*>6 3 0Afflg.±?ZC£-C. TWO 
Ni Fejg^ltt©, :RS0W£-r4 «:£*»■?**. 

HURON i f ema&*icm*Mfc*>z#. Tm&tcu 

i F em*fiax.ZC£V. Ttftffi£«>-3*N i F elg£ 
[0017] *fM8©»-3#«Tia«*. MM-- 50 
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? K©N i F e J8t©0)?Xtc32lfflT-£ <t , n -f Jl/gptctetf 
S»J^^XS^»©SBBt^ „ HON i F ejg©0f£ 
IBt>OT»IW<D»*«:«T*«IB*Hli-r i C £#T 

£#-C*S. 
[0018] 

[0019] ttfca&JC. 9f4c3^JUtcmR^«£SKr«^ 
C»fc««^» K©N i F emv&l&tCttCX. *ft9f© 

tb^^mTim^mmLtcm^ic-o^-c. hi. 2, 3 
(0020] Hitt^^-fX^ttKccaflististtfti 

F©»J84K9!T*fc«>©lfreH-C*g. S2CC-5- 

©»*jirf*©4fc^Bi*^-r. HiK*»t»r. ba^? 

F 1 «^7-<^-a52 £3^;ug»3 £(CJ: otisSSti 

fc— *f©*^-Y*-U-;U2 1 tc£*)BSS.Sti2>&±W 

£J#o££<J>{C, #-U-;U2 1 ©^gBK20© 

:3T*»Lfc»«l=iT4£#*.Ti,».5. 

3tt. »«3 11^7^3-^46 (H2#fl8) fcJ: 

CflMfca-f;U3 2*IW*. X7-Cf-a52©fi8maT4 

[0 02 1 ] ^■7-Cf-gB2« > m»CaTi O, . 
^v^-f h, N i OMnO«DX7-f jf-WK±«)»« 
-rzct&-Cif2>. fit, *7-Y*-8B2©fi&£i=iT 
4 #8K 3 tltctmM<D&±M t s*t«©— <0 
K*. C©«J*)^*»«:«R3 14tt«WatrC£{Cj:-> 
■OB*^ » F 1 i)m?f£X 6ti*. S«3 1 ±K««3 
nSSia^^ 3 2 B, fiSm-^ :> F 1 4ffl^3:rfc<i: » 
(C5gm3T4©T^'<!:*S{agK:^fiS^-So *fc. MR 
;U3 2©^g^^-C*S#>f s -< >^>' ? F3 3 
^7-f^-g52©S8SnT4*sg:g3nfcggP^6 
tt*ffiifctia<k&SS«3 l±KJfcfiSU »)83^;U3 
2i#>f^^<» F3 3£©lffltt';- F85fc«fcoT 

[0 02 2] Sc*». 0 1 iCTfctm^ 9 F«. Sfi3 1 

*i. S«3 1 <bX7^^-gp2©^gS4}i(X.fc«£S<!:^- 
SCi^>-C#5„ S/c. H 1 «cS%-J1tj|Sr«. 9HV=>- 

F 3 34^:#<»Rrc#4 ££fe{C. fi8»^»Fl«« 

[002 3]EI2a, ^7 -Y ^-SB2 £»«3 1 £4ffi 
*#*yttft:a©SBHl^ 9 F 1 ©— S*W*)*l»fcM«IB 
■C*0. H'3-f33W»H<DSBWl'N » F©«SKBfffiH-C* 
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3. a*. H2. 3*c*ji»t. B*©±:frtt»»K»« 

[0 024]i2, 3tC*5C*r, «»3 7 4 tt«« I 
tttMfr 1 374 1 <h L?3Ktf>Sjl2 374202037* 
fcftO. «itKMnZn»0»«47*7-/ hKiot 

aw^HW*Bwrwi 37 4 i i*f^ieg-r^ 0 

-C, W3 7©»firj-SffiK:tt, W*«F e A 1 S i . C 
oTaZr, F e T a N»©*tt«8Ba*flW4 3*R 
W, W*ttffl8B^S«4 3IBCcaBa^i-^^ , 4 4*JB 10 

4 5*09B»3ftTl>4. -eur, C<DfiBt«3 7 4tt, 

^•^44^7^- ffifflijccsai -r « j: 9 ax o # w 

S. Wl 37 4 l*««If*©^£bfcHte 

CCtt*©3 7ffl3&lspiHttiftSfc«>, 37®±-cDffitt 

IBL/c^l 37 4 1 £»2 37 4 2<JM£K«:— 

rc©jgtt«ciH3e3n4«>©r«a< , 3 7nn<Dfflsw i: 20 

[0 0 2 5 ] 3^;USJ3». ^-^3-^46, 3-f;U 
^fll3 4±«:JBj«Sti*»il3^;l/3 2*«AS. C<D 
a'7^3-^46, 3-f;^I3 4ttBttlK:J:0ft 
0, S«3 l±^Tifi^5 l*^LT«>o*N i FeU 

[0 0 2 6 ] T±t6K5 ltt. Ni Fe^o^t^i^ 

M+> ^^4 4i»S*WJ(C«BBCC*jC*'C, 11374 30 
1 <hjjf 2 374 2 i*«^LrH«W*»«rS8tttt* 
0 , 31^3 ^ ;U 3 2 8B*-e©±^TCC?BJ3E-r 
itt % 3^i34l«Bl3-f;b3 20-»± 

*4 6£H«lctf>^*K:J:£N i F e*l*<08BEtttm«: 

[0 02 7] 31^3 3 2 ttinB«£»R(CJ:-7tl 

tscim. K«3 5*^or^8KBT-r*4 

tf^f^ >^><* F3 3i^ltC^ fl 40 
[0 02 8IH4K. #*W<DT»«©Wffi0r*O , 
SS3 l±«c*SESti4«>o#fflT»li5 l^lTl^ 
H4tC*y<,>T. &o#flTF»IB5 10\ Crl5 1 
b(D±Cc»<>Faa*«"C*SN i FeI5 1 a*JBfiE0 
TtS/SSft^o N i F eJS5 1 ateC rI5 1 b±*cA 

SEfeOQC rJBiN i F eM<h4>2JHUA&D, NiF 
el^C r JSCD 1 llr^^ 0 

[0029] -«cc. aw*f^fltr«j»^ % ^<ovmj& 50 
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WSfCtt, «ttCCg|*JB«sn4. Sfot, CrI5 1 
b±&CN i F eKt^^ 9 y >^(c<£ oTJ&g3i2r£ 
t§£\ fflWSWrttN i F elttfitttcMSn^ 0 * 

SBtftTSttSCiiCior, CrR5 1b±{C*K 
O^attttN i FeKMt^Cim^, 

[0 0 3 0 ] C rll»x 9 hx^>^CJ:oriii 

^yiCiSjHOTISiftS. *fc % CrBclit 
Ni FeKRtfSCiW-jt. TMil©*»tt*iej 

[ 0 0 3 1 ] N i F e Mtt, PK^ti 1 0 0 AHgOM/1 
<DatetCtt, ftMr-fe^A7>O^Crffli 
**>y»rtt->X3r hx**>y*cJ:Slfc*ttB«re 

**W<0«>o*fflTi6B*©N i F el(t 
* * y > VICJ: o r T*0W* 1 0 A* 6 3 0 Aggoo 
*c>flWrj&j«-r5. coJr9ftft»«irH:, NiF 

x?*>y«Bc*tt-SN i F e«<Dx**>yu- htt 
#*fc/hSlr»**. ^W©«&^#/rF»«tt* NiFe 

J:*HSc*aMSi0rc»* (xf'^'S 1 ) . 
[0 03 2 ] i5^7Wt, aMIs^CC 

<fcS8S»^y F<DN i F eBB&JSE^P-feXtco^TSi^ 

[0 03 3 ] «D»fC, 3^3 1±*CC rlMt/c 
fJL SEC rJBLhCCN i F eBI*RRJRUrT»lll5"l*JB 

CriODWtt, WAtfttO. lMmgg^ 
U NiFe B©^JSI¥«*5j 1 0 A- 3 0 AUgCDff 

«ac rBioiWccjcorSiscifica*. 
js«», ^^9dry>^ftft^uM«rtT 5c<t#s-r 

^ (Xf-;7'S1) 0 

[0 0 3 4] WC X Tift^ 5 1 JhCC Ui^^ h 5 2 

>(c<fcor»*. 3^iR*tf^. u^[>5 2(Z)i«n 
tc« i o umms©i/^ H*»fiE-ra Wf^s 

2, 3 ) . 

[0 0 3 5] *(D». ^-Al/yX h^rai^r, 36o 
^^r^Ix.«7 MmgScOMi?ON i F e!3 8^M 
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[0 036] N i F e!3 8 SrJB^Lfcf*, 
V U-AU^X b 5 2<D|&££?t^ (Xf ?'S 5 ) , 
3 7l/-AU^ h 5 2gB<OTfflJ©TS&H[5 1 <D 

-FCD&J7 0 0{£*£<> hCC**ftjK 
T«Ui*l»*r*IWCtt»^*N i Fe»i« 
^i'x^>^n^^ B TiffiMON i FeKiK 10 

(DC rliN i F e B!©WBI*l§lfiFCC ^x ? Fx>^> 

y-ci**u ia^ra«s»r*c4#r#* Ur* 

7'S6) a 

[0 0 3 7] N i F e«3 8*Jj:crr«W5 1 KUBjsSS 

CCjft|UR5 4«B0W*. C(Dft»l5 4it N i F e 20 
Jg3 8 i*«|=i^;U(0^iolB©lftl»«:««r4fc» 
JW*««r*4fiK©Bf)E©)IS if 5. * 
fc. ^7 i F e!3 8tC^t, 

[0 0 3 8 ] C<Df*. *tr>3 — h^CCcfcO US?* h 5 
5*JMfT* Uf^S9) □ 
[0 0 3 9 ] US^X h«fc*l,fc8L 

C©7U-AU^^h5 6(t '*?*3 — 30 

0) 0 

[0 04 0 ] 7 U-Al/^ h 5 6*ffllitH3-f ;b 
©Cu«3 9*feo*ffir»J«-rS. »K3-fJKDCu 
I3 9©15^ C©7U-AUyXh5 6(DimcJ; 

Alx^X WliLt, 4 Mm, 5. 5u 

m4T£C4#*C#£ Do n^JUDC 

ui3 9eML/cfl U^F^M, 3B«L 
■Cnr^^^3-^<ba^T^ffi*iRtll3l*S. CCD 40 

cd«®^^;kd^^TT^> (x^^'S 12). 
[0 0 4 1 ] ffitZXr-r-fS 1 0, 11, 12iia«cr> 

£ (^f-; 7*S13, 14, 15). 
[0 042 ] mZZT-yy'S 1 5£-CCDX!rc«> 
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HTfeN i F eiR#»ofct^fc*4. fCt, 7 -/ - 
;UKx^^>ycc<fcor^SS5^(DN i F eg. 
TSMfc>l***tT 5. IKTastm*:? ^-*FX7f> 
^SU^htlli (Xf ^^S16) , NiFeffix 
^>y*tllr»t«^^N i F eJK*fifc*U # 

Crl«it^ NiFefflx^>^iU, M 
A«a»KT>*>4SWhD««*ffll^ Crfflx^ 

^^s i 7) . 
[0043] y Yx-vf-^wwmwk. r-fe h 
>*fc«iHWt}K*ffii^r7 ^ Fx *^>^flju^x 

F^iitS (Xf^S 18). 
[0 04 4]fi£^T, COHS«J;tlft Xf-v? 
S6 07U-AI/S/X hgfS<DTifi«5 KDI&SSr^x* 

Fx7^> y-ctf 5 c & cc <t o riWe^^it s c 
4#rss. 

[0 04 5] #CC, SISSlKf^ v FlCbW««tt»<D 
icoc^r. 08, 9, 10*ffll^»Wt5. 

[0 04 6 ] 0 8 temMr a x *&Btcaus ^fx^mm 
s^c^x. mmsmm^v F6 o«, _lsp®®7 7 4 

TSB?8@7 2 (H9#JK) 4*. -S£18Sl*> * ^ 6 
4 (H9#M) 40, flbtt£*S^6 8r!$£L?HB 
«*JEflEU «E3»^6 8*HtfJ:5CC»WBa»CCJ:o 
t3^^($6 SZ&m-Z. WHL'¥+y76 4<Bg& 
V\t. ±$mmi7 4T8WKS7 2t&k5v2tm£B. 
tc»tf> % ^-;i/fY 7 7*6 2*M^ 
6 3<Dffi®CC^fctfTiggTS a &*>\ r3^;U«»6 5 
©W«Cttift?.6B. B7 3W&«3*lS. « 
fl@E«»^-y F<ORffiHr*S. HQCCfc^r. SIMM 
mSH^v Ktt. SS6 llicail^MU, *©±« 
fCT9588S7 2, n^;U^»6 5, *jJ:Cf±«B«7 7 
effitSo S&6 1 4 Lt, 0lit«A 1 , 0, • T i 

[0 047] Al, O, 17 OtfXBt, *3MI§cr>a&-* # 
BTHUI7 l*»Rtr*. C©»o*fflTtt«7 1<D« 
««j»0. Umimi »0. 1 m mHg(DJ^Jl 
rMcD±iC 1 OA- 3 0 AffKOMiPCDN i Fel 
*J**LT#fiO-* c 4#r* *. 

[0 04 8 ] ^o#fflT«&M7 1CD±^CN i F ejg£tf> 

^^^^6 4*»JSST4te»0#Kfl«M7 3*HW. tt 
I1744^LT3^;bitt6 5 4MT5 fl 3^;U3» 
*6 5©±*tCH S6CC«||U17 5*^l/Ta6o*ffl 
T»B7 6*Rtl f(D±fcNiFel^o#lt± 
SHSS7 7?:Mt6 0 
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[0 04 9] tf>o#flJT»«7 lfcJ:t>*7 6©BfIO« 
Crl5 1 bO±CC»C>N i F eI5 1 afcJ&KK^FiS 

[0 0 5 0] ±IBU/c^^>#fflTttfi®<D«^<tT^C£ 

0, C r«CCJpiLrN i F e«*HWSCi«CJ: 

or. #>-oi£fN i F ejRiT«6J^CD«»^f^^±3-ti-5 

[0 0 5 1 ] filT. a 1 0 9MfflK«-^9 F 

[0 0 5 2 ] tt C*>K:. 3*£3 1 ±fiC|MNR£ Itlf 
#Jl OamCDA 1, 0 3 m5 3*matU tAl, O, 
IB5 3±{CC rIMUcfl »C r«±«CN i F e 
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